Characterization of Aedes Dredd: a novel initiator caspase from the yellow fever mosquito, Aedes aegypti.
Caspases play an essential role during programmed cell death in all metazoans. These enzymes are cysteine proteases and comprise a multi-gene family with more than a dozen mammalian family members. Although caspases have been characterized in many animals, including Drosophila melanogaster, little is known about the caspases that exist in mosquitoes. Here we describe the identification and characterization of Aedes Dredd (AeDredd), a novel caspase in the yellow fever mosquito, Aedes aegypti. AeDredd contains two N-terminal death effector domains and the well conserved caspase catalytic domain. Multiple sequence alignments and functional substrate assays of recombinant protein suggest that AeDredd is an orthologue of Drosophila Dredd and human caspase-8, both central effectors of the death receptor-mediated apoptotic pathway. AeDredd exhibits substrate specificity most similar to human caspase-8. AeDredd transcripts were found in all developmental stages with highest expression in early pupae. Within adults, AeDredd was found in all the tissues examined, with the highest transcript levels detected in fat body tissues. This is the first functional characterization of a death domain-containing caspase in an insect vector of human disease, and will initiate studies on the role of apoptosis in the innate immune response of vectors towards intracellular parasites such as viruses.